Detection of spores using electric field-assisted FTIR-ATR.
An approach that integrates an electric field with an attenuated total reflection Fourier transform infrared spectroscopy (FTIR-ATR) flow through cell was used to detect spores in aqueous environments. A "proof of concept" in terms of the principle features of the method is described. It is shown that under an electric field, the negatively charged spores migrate and are concentrated on the surface of a ZnSe internal reflection element (IRE). No coating on the IRE is required, and a maximum amount adsorbed was obtained within the time needed to record the first spectrum. The amount adsorbed depends on both the pH and the ionic strength. Lowering the pH decreases the charge density and reduces the lateral-lateral repulsion force, leading to a higher packing density on the IRE. Reversal of the field does not overcome the strong attraction between the spores and the IRE. However, repeated measurements can be performed as the spores are completely and rapidly removed from the IRE by simply adding the next sample. The intensity of the infrared bands is due to mass loading of the spores on the IRE and setting a minimum value of 1 x 10(-3) absorbance; this requires a total of approximately 4 x 10(6) spores/cm(2). The theoretical detection limit in terms of spore concentration for our cell cavity height of 1.5 mm is approximately 10 ppm or 2.5 x 10(7) spores/cm(3).